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§73.190 Engineering charts and re-

lated formulas.

(a) This section consists of the fol-
lowing Figures: 2, r3, 5, 6a, 7, 8, 9, 10, 11,
12, and 13. Additionally, formulas that
are directly related to graphs are in-
cluded.

F(50)=(97.5-20log D)~ (27 +4.95tan" ¢, )\‘ (ij dB(uVim)

The slant distance, D, is given by:

D=+/40,000+d> km  (Eq.2)

The geomagnetic latitude of the midpoint of
the path, @y, is given by:

®,, =arcsin[sin ay sin 78.5° + cos ay cos 78.5°
cos(69 + by)]degrees (Eq. 3)

The short great-circle path distance, d, is
given by:

d=111.18d° km

Where:

° = arccos[sin ar sin ag + cos ar cos ag cos(bx
— br)]degrees (Eq.5)

(Eq. 4)
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2

:
cos| —
2

j—smaRsmaM

47 CFR Ch. | (10-1-04 Edition)

(b) Formula 1 is used for calculation
of 50% skywave field strength values.

FORMULA 1. Skywave field strength, 50% of
the time (at SS+6):

The skywave field strength, F.(50), for a
characteristic field strength of 100 mV/m at
1 km is given by:

Eq. 1
1000 ( )

Where:

ar is the geographic latitude of the transmit-
ting terminal (degrees)

ag is the geographic latitude of the receiving
terminal (degrees)

br is the geographic longitude of the trans-
mitting terminal (degrees)

br is the geographic longitude of the receiv-
ing terminal (degrees)

ay is the geographic latitude of the midpoint
of the great-circle path (degrees) and is
given by:

by is the geographic longitude of the mid-
point of the great-circle path (degrees) and
is given by:

d° \ sina, —sina, cosd®
J g A (Eq. 6)

2 cosagsind®

by, = by + k| arccos

(Eq. 7)

cosapcosa,,

Note (1): If | Fy is greater than 60 degrees,
equation (1) is evaluated for | Fy| = 60 de-
grees.

Note (2): North and east are considered
positive; south and west negative.

Note (3): In equation (7), k = —1 for west to
east paths (i.e., bg > by), otherwise k = 1.

(c) Formula 2 is used for calculation
of 10% skywave field strength values.

FORMULA 2. Skywave field strength, 10% of
the time (at SS+6):

62

The skywave field strength, F.(10), is given
by:
F.(10) = F.(50) + A
Where:

A =6 when | Fy| < 40
A=0.2| Fml — 2when 40 <| Fy| < 60
A =10 when | Fy| > 60

dB(uv/m)

(d) Figure 6a depicts angles of depar-
ture versus transmission range. These
angles may also be computed using the
following formulas:
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0°= tan_l(kn cot

Where:

d=distance in kilometers

n=1 for 50% field strength values

n=2 or 3 for 10% field strength values
and where

K=0.00752

K,=0.00938

K3=0.00565

§73.190

d
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444.54) 444.54

NoTE: Computations using these formulas
should not be carried beyond 0.1 degree.

(e) In the event of disagreement be-
tween computed values using the for-
mulas shown above and values obtained
directly from the figures, the computed
values will control.



47 CFR Ch. | (10-1-04 Edition)

§73.190

(3010wony) 8duRISIQ
0000+ 0098 0008 [L11) 0008 0062 0004 0059 0009 0088 000§ oosy onoy o0s¢e oooe 0052 g eleog
000¢ 0082 0092 0072 0022 0002 0081 0091 oo¥l 0czL 000} 008 008 00r 002 0 v eiBog

HH o
HTt H =
H L b
1
D =!
= S HEE .
- SESStesRiSeetactoels 1 e e ESag2En BEgtaes EEdsgscs S3jspcteaas
SEscac S32: EEEEEEE - 5 5 Sosizsrpag : - E S : 5 = ¢
= =523 S3:32:53 = 5 g SSEccoa: rriiss: EEFISEES B EEEERTSEEERIS 1t
Ti = = = = =4 14 = 3 411 = 1 i B e o o 2 E z = =3== B=5 E E
5 HE2 E 2 : &5 &553 z B
RSS!
2238 ST Fl EZE] £ EEZEEE ESSES=gaEss HH E 3 m.n‘w
EE3S Z = SEESSESS 2 2353 2 Bga iy RESEISCASE £ - ESsaEsE=S ©
Seca: §3z5 s §E3a3E=cgEaseaamanmss s = = = 558 EEETT T £ 5 -
53 S3szsgners E=33 23 5 5 T =ggsaszaz=ns Eg=ssozsgss SasEgs L,
SHE 5 5 E2z3gs s=:c -+ : = . o
a3 o. £ D
: &
5 P ;o
HE a
5 EaccSsoss £33 3 ESsagEsasazssasas 2 g = -1
2 gonrif IEociaiciEiinas B jSs37aazasaEocsanznEc=sananzszas=azsca: HE EH -
SeEii e TR HHHHHH BREcag--gssEaEEiERsagaanas 2 =SZsicsteosesssess
3 - HH - is 5 oot
¥ 4
ju ] T -}
H
t
i = - :
swi BUl JO X0S - WX L 18 W/AN 001 HH = S e S +
SEs82 10 YIBUB.IS PI8)] DNIBLBIDRIBYY 10} SSS33socsass 2 B e 3= = @sz=s = s
SRR o0uRISI] SNSIRA YIBUSNS Pied eaemAys FEFITEE s A Ess=sa3a 2 SEzscasfzoas = s =
gE=es: _ I iaaian TEE TR LT R e e e :
F3E 5 SEES Tt S HiET e3iizENaaasnEna12Ealz5a1 E : TEEh g I '
z 4 SEp b ER R EREEL b e pag o Emnes .
HEEHH o

64



§73.190

Ission

ions Commi

t

Ica

Federal Commun

00SL 000L 0059 0009 00SS 0oUs 005y o000 0USE 000€ oost V00T 0sL 00§ 0SZ
N n T = T T T Ts 1
; SHILIWOTIN
1 I
b 1
H -
sganuediinntdeggs
iy
~:
EEESN lﬁj.ip ENQESRSLd
Hit g
T R
~ .
~
& Bt
IR FH T T 8
H ‘ - g
“ g .
’ 3
“w
.
] niglige o
[ S
2 = |
.
)
i m- K
1 .
N T B
- T = =EERT I £ w -] 0T
1 » L T e=f4 8 |
i : R 41 -HHA -
T . FEr H STETH
u. u|
ik 1] H. 111 .
3 : .
. ERINRE 98UNg I93IJV SINOR T 4
5 wy 1 3¢ w/Aw 001 " *3ian3zedap jo atbuw 3 N
i 1H13HH -4 1t 141 Syd¥V FANLLIVI-HOIH - i1] buyuywiajap uy pasn aq o3 ST P
i B ] T N 1 [ t1 dHL H0d SIAUND FAVMANS ey - JO enTeA TEN3IdE 3YI ‘ISAIMOH . .
! ‘WY 0SZ =~ P 103 pojentes3 sy uL g .
‘W) 0SZ Uy $RBY ST P JI 30N | .
™ z
] 4
frrit ] Hpany ] TF- .
Libie RERNERE| 0001 *
{w/Ant) @p

65



47 CFR Ch. | (10-1-04 Edition)

Skywave Flald Sirength Versus Distonce
for Choracterfatic Flald Strength of
190 aV/e at | ke = 18 X of the time
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TRANSMISSION RANGE : §
N
e 1 for use in computing 50% signals

2 and 3 for use in computing 10% signals

2000

1800

A /d\’/

o = tanl (, cot 774757) - THES

1600

St where: ky = 0.00752 (hg = 96.56 km)
: ky = 0.00938 (hy = 120.70 km)
k3 = 0.00565 (he = 72.42 km)
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EFFECTIVE FIELD IN MILLIVOLTS PER METER (CURVE A)
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PERMISSIBLE DAYTIME RADIATION
FOR CLASS IT STATIONS

500 KC
10,000 =
' == ==oo=s *—%_L == ==3 %’ '—‘_“::ﬁ 1800
- == : —
— == = S~ e 1600
‘\ X ~ .‘:-:;-
5000 . : S = 1400
I I "\" ,f%i\ ~ J
SxSss == 1200
~ S 3
‘ R = 1000 §
_ \ 3 | - L F ‘S
] ] - u — = 800 s
‘\’ ™~ L ~ = — L] | T ——y &
fe R e . 600 S
S 1000 o = mm==S \
$ == S 400 =
Q 200 \&
2 3
° ~
S S0F o O
x [
N
DN
3
; <
T S
1 -
" 5
200 Q
100 =
S===== = =S==2 F=s=
50

0o 10 20 30 40 50 60 70 80 90
180 170 160 150 140 130 120 1o 100 90
180 190 200 20 220 230 240 250 260 270
360 350 340 330 320 310 300 290 280 270

Azimuth Figure 9

72



Federal Communications Commission §73.190

PERMISSIBLE DAYTIME RADIATION
FOR CLASS I STATIONS
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PERMISSIBLE DAYTIME RADIATION
FOR CLASS II STATIONS
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[28 FR 13574, Dec. 14, 1963, as amended at 30 FR 12720, Oct. 6, 1965; 33 FR 15420, Oct 17, 1968;
48 FR 42959, Sept. 20, 1983; 49 FR 43963, Nov. 1, 1984; 50 FR 18844, May 2, 1985; 51 FR 4753, Feb.
7, 1986; 52 FR 36879, Oct. 1, 1987; 56 FR 64869, Dec. 12, 1991]

Subpart B—FM Broadcast Stations

§73.201 Numerical designation of FM
broadcast channels.

The FM broadcast band consists of
that portion of the radio frequency
spectrum between 88 MHz and 108 MHz.
It is divided into 100 channels of 200
kHz each. For convenience, the fre-
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quencies available for FM broadcasting
(including those assigned to non-
commercial educational broadcasting)
are given numerical designations which
are shown in the table below:

Channel

Frequency (Mc/s) No.

201
202
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